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CITIZEN EBUGAp?ION .on ?CfCT£AR^TECHMDLG)GY 
*■•/ < - ^ PUSHER'S GUIDE ' * > 



'"^This '.curriculum is based on material franca broard ^spectrum of sources 
as indicated m the/studfent's^texi:. J It was c&jvjiQUsly iirpossible ( 4:o -in-* " 
elude f Weryt±iing avjailabl^. /'The guiding^ principle was>£o include' such *' 
^t&p&^s w<*re essential to 'an md4rstanding of^(a) 'The fundamental princi- 
ples operation "of M 'A nuclear power pl^nt f (b) Th^ -place of "ndclear energy ' 
in the ove::-all energy stpply-demahd situation, (c)aThe risk-benefits bal- 
ance 6f the major-energy sburces, and (d) * Jhe ^rol6 of .political' action ix± . 
the development of.nuciear energy sources. ^ * 

A s^udy such as this is bound to raise questions - questions peculiar 
to the corinunit^ ' under stucty. Who should" ^answer those questions? -Many. 

people > beginning with the Utilities, the .Nuclear. IRegulatory Coiimission, ' , 

* ■ » ■ . .**".''■ ' ' 

and the news medicL . If a nuclear plant is to - 16cat£ near a town, the *' 

♦Utility owes that -town mbre than property y.taxes -- and, it needs ^more -than 

employees if rem .the town/ A wall has been built betwseri the Utility and 

"its customers* If citizens in the areaj.earh a litt£Le of . the "lingo' 1 ,; . ■. . 

'the mechanics of power production, and the responsibilities of the Utility., 

jtiaybe a* gaite can be opene4**in that Wc0.1. s ♦ * «•" : - * * ' ' ' • ' r 

The| target aydifcnce.is the adult population of a craniiunity in which 

nuclear ^energy has become an issue. Included in that population, are the 

senior high^fecfiool students. The authors beliey^tiiafe^such students are 

Sufficiently mature that they can make rational' judgements*^ if supplied 

the factual data. Many will soon be voting, if not' already "eligible.' They,- 

■' ;" •■ - ••'•'<* • „ > <• ' 

too, Should" be given the data. For these reasons, '^alternative time schedules 

have ipeen prepared for different/situations . 

Although each of .the five units and the Decision Module is treated 
separately in" this^guide^ they need not be presented. in that order. The 
various suggested scl^dules draw from these units as seerrec^^s^rable if dk 
the audience "in question. Individual instructors may wish^o use. a different 
sequence of topics. ' * - ' ' ' ' - ' 

Experience in the pilot workshop that was held in Idaho Falls shaved 
that the general public has an interest in 'the tecfriiical aspects of nuclea£ 
energy beyond that generally attributed to thenu For §his reason, it is 
recoitmendecJ that the technology Unit not be slighted' on the mistaken notion 
tiiai^ the- public is not interested or capable . ' 



While the CENT workshop is not visualized as a laboratory program f 

simple demonstrations can add materially to cih understanding of nuclear 

» • * ■ * • . . - " ■* ' 

energy . These/ together with suggested *f ilig|y, also generate "interest so 
essential to the^ learning process. It is imperative, therefore, that- the' 
instructor be competent, not only, to present the curricrulum material, but r] 
also to ^enbnstrate the siftple experiments suggested. J- . ^ 

1 ' A nuclear , science curriculum for. high school science clashes prepared 
by the National Science IteaphGirs Association . (in pirefcalratiCn) contains sore' 
•simple 'experiments.^ Radiation survey instruments and dosimeters can be 
borrowed from the local Civil Defense office to demonstrate- background 
radiation, radiation from radio-lite watch dials, and^ with some sensitive 
instruments,, the K-40 radiation in tfik human body.- *■ c • , : > -i 

A word about materials 6 . A bibliography at the end . of each section 
l^sts -all the source materials used. '.They have been divided according to-, 
the depth of treatment. A suggested reading l^st is also provided of 
- some other materials which we hav§ found useful .ahS/or interesting. The 
reference desk and^atalog at the local library a£e the next stops for the 
questioning student. Hie Periodical Guide will give sources for all kinds 
of article's which are generally concise. They are also generally written 
with a specific point of - view/ and students should be 'encouraged to treat 
them as a smorgasbord and sample widely. f 



NUCLEAR TECHNOLOGY 

• . " Teacher's Guide 1 . ■ * ••; ' 

• H • • V ' . PURPOSE ' ' "' 

* . r ' V 1 ■ ■■■ ' % , 

/A better ^understanding of same basic science is important for all 

Americans. Hence, simple explanations and examples that can be pictured 
X2leaajly.. fl by. the average layman h^lp .to dispel fantasies with facts. > y- 

\ * ihe'object of "Citizen Education on Nuclear Technology 1 , 1 (CENT) * 
is to presents simplified, but factual picture of those aspects- of v 
cfoenEstry, physics, -and -nuclear physics that will Enable the average 
citizen to see how atomic .energy works. By understanding its' workings/ 
American people may, be better; prepared to generate conclusions that are 
'reasonable and in keeping with the ' real world of nuclear energy. Thus, 
the.' effects, of nuclear- programs on our people and enviroratient will be better 
understood. / * ■ - / • 

• The* introduction to the student's text contains a:Vconcise statement * . 
of -seme of the highlighjfe in the history of science that <nilnu_nated in the 
ccpiercial production of power - from nuclear fission. 

-V-" Additional " information on the contributioi^s of t±ie early scientists 
can be found in the pamphlets, Atomic Pioneers /^Bcfoks published" ' 

H • • '—> : • - / . • 

* by -the. then Atomic Energy Contmssion . . ■ <^ , 

> .' • ' < ■ ; ■-.■/.' 

• LANGUAGE OF TECHNOLOGY • ' » ■. i 

Vl \ This section lays fiie groundwork for the. textual material that fallows. 

' ■ The glossary is. placed early irf the student's textual material- for 
a purpose, rather than being relegated to an appendix. : The. definitions . can 
be used as a means for introducing human interest .-items to provide a f 
heightened inducement to learning. The names of physical units have been 
taken f rem the names of researchers who worked in the subject in question. 
The nanes in the fallowing list were honored by having physical quantities 

named for them.. ■ $p . 4 

* .• ■ o> 

Alessahdro Vblta * . ■ 
... James .Watt 

George S,' Ohm 

Andre Marie Ampere "\ * . 
: Marie Curie *. • . .. 



\ 



Tii hrary Assignments ^ - • £ ' 

1. * Look up biographies of above personages. 

2. _ Report on the work of the£e people and explain that work'-.. 

3* Do the same for other researchers. 

■ * ■■■■■ ' . " ' ; > \ ■ ' ■ • 

( . Dmitri I. Mendeleev. - - . * ' 

• William Kbnrad Roentgen 

"Antoine, Henri Becqu^rel 

Francis W e Aston. 

- * ..' Otto Hahn . ' 

Fritz Strassmann " ■ " * • 

: -> .j. . MATERIALS^ , ' . 4 

•Perhaps the most corrmon experience . a person has is his daily . m v 
contact with materials * You can distingiiish different materials by their : 
feel, size, shape, color, or temperature* The study. of materials^ as given, ■* 
in the student's text constitutes an area of overlap between physics and 
chemistry. Should additional questipn^Varise regarding problems of chemistry,^ 
answers can be found in standard texts available in high school or public -1 
libraries. Specific texts are not listed, since a complete list would be ° 
1 impractical. u It is recoi^Tended that local teachers or librarians be con- 
sulted. . 



: ■■ , ELECTROMAGNETIC RADIATIONS ; - 

An understanding of radiations o'fe both the ioniziijg and non-ipnizing 
types is crucial to the purposes of. this coprse. The entire electromagnetic 
spectrum of radiations is placed in the proper ' perspective <• The text strives 
to show tfie benign as. well as the malignant nature of all radiations. 

The teacher should emphasize the pervasive nature of electromagnetic 
radiation to the end that the student understands the importance of radiation 
as an unavoidable fact of life-. . , • ■ * 

All radiation, of whatever kind, can 0 inflict severe damage when used 
to excess; when used wisely^ man-made radiations can confer great benefits. 

Radiation Sources \ ' , 

• . ' : m . '. • ' ; 

Discuss Table 1-3 ' ' 0 'v- ' '"• 

Microwave ovens operate at radio frequencies much beyond broadcast 
and TV frequencies. They are a non- ionizing form of radiation.' The danger 
is that microwave ovens interfere with heart pace-makers, and may produce burns. 



Sources of ionizing radiation: . > • 

a. Ultraviolet sunlight • 

. b. Sun lamps . • ■ ^ ■. . * * 

■ , c P^chedelic' poster-illuminatiag/lanp^ \\ ■ . ■ 
/ d. Diagnostic X-rays ; . " 

e* C^c^r^eatinent 1 ' sources \ ' " ■ ' ' \ 

f». Nuc^ax fission products . - % - [.',-<■ 

g." .People , ; . . ■ ... 

Sources of non-ioflizlng radiation.: * . 

"a/^Bp^ires, fireplaces, wood and cx^l-burrnng heaters 

b. k "Incandescent light bulbs 

■' „ i. *~ . 

• Sunlight .. a ' 

! * V ■ • " 

'. .. * d. Radio waves 0 ■ ■ • r 

e . Microwave ovens * . . J 

• f . -Electrical appliances that produce radio and TV inter- 

. * - f erence 

• g. Electric toasters and similar, heating devices 

High-level sources (ionizing and non- ionizing that, may be a hazard 

; to health) 

a. Sunlight - ' " . * . , • 

b. Diagnostic X-rays . ' ■ ~r v 7~~^ " ' 

c. .Cancer therapy sources ^ 
- 'dS Open fires - campfires, fireplaces, etc. 

e« Nuclear fission products \ .... 

1. Ask for suggestions of, other possible sources in these three categor 

- ■ 2. Borrow radiation detection instruments from Civil Defense office 
or from Physics Lab and "demonstrate badcgrotihcl radiation from 
luminous watch dial§ . . \ 

3. Interpose variQUS materials between source 'arid detector- to demon- 
strate absorption, (paper, aluminum foil, glass plate) : 

Particle Radiations •.. ' s \ ; . / 

The only significant sources .are naturally radioactive ones and nuclear 
fission products. Cosmic rays are high energy particles. The 'auroras are the 
result of particles frcm the sun, -trapped by the earth's magnetic field and . 
reacting. with air molecules, " w ■ ... 



Half-Life . -' * .. - V _ ■ . - ■ \ - ' ■ : 

An analogy might be drawn, between radioactive decay half-life and ^ 
..human life expectancy. .Use American experience mortality tables to .'illustrate 
jthe concept. - ■ V . • „ •■■ : i/. ^ ^ 

Fission ■ » ' 

Parents interact to produce offspring who Imturn, interact to produce ' 
fnore .offspring . Population thus increases until' brought under- contrd]; by 
various faptors-.- 5 - \ * j ; 7 

■1 FISSION P RODUCTS :* ' ■ 

, ! p ■ 1 

v_^'The question of the disposal of fissioh by-products is a problem \ . 

that has been solved technically. , 

Teacher should. make ^certain the participants .understand the nature , 

o^the technical solution of the problem. Class ^discussion can, .air some 1 

of the political iirplications . ^ : "V '■ ■ m / ■ • 

."1, , Obtain a Chart of the Nuclides . 

' .i ' 2. Point, oiit fission .products > ..natural radicbactiv^ -isotopes, 1 
stable isotopes'. ■,. ' '■ " ' 

'■ J. Describe production of trans-uranic elements.* . 

^REACTOR SAFETY ■> > 




V 



. 3 . v ' ■. The • distinction, between what is probable and what is possible . 

• sjiould be emphasized. Certain, events , are physically impossible; other 
events , - such as "death and takes, 11 are a certainty. Between the two- is 

^ region of uncertainty- described mathematically by numbers between zero 

and one, (1,0) called probabilities* Zero means iinpossible; ons* means a 

certainty. . • * . • / f ' ■ •'. 

V' * Only after,, the occasion for an event has passed is it* possible to 

assign either- a zero or a 9ne; for a rare few events, a zero or a one might 

be assigned in advance. Before the gaite is played,- the probability of the*, 

home team winning -lies somewhere between % zero -and one; after the 'gaire is 

played, it is zero if they lost and* one if they won. " h * ■' t 

1* Sfe sign reading in report of President's Committee on Three 
• • .Mile Island accident, and in = Admiral Rickover^s testimony. 

- 2. Call for oral* reports < on work done under' (1) above. 

Findings of 1 the Kemeny* Report briefly outlined , f* s " 

; . ■ Questions raised in that report can be made subjects for class •:• 
discussion. Bring in ^Eficials of local nuclear power plant to describe 
measures taken, to. assume'. safe 6peration, J ■ .-. ? 



' . , b - NUCLEAR REACTOR TYPES . <■ : 

Show ixkock /; iiiagran^ and flow sheets to illustrate types. ; Show k 

• diagram of typical plant with construction , of fuel elements and contain- 
ment vessels. (Figs.. I-i through 1^5) . _ 

> : - • V QUESTIONNAIRE . ■ 

-The qi^stionnaire^is 'tci be presented as a learning add rather than 
<*.'•'■ * . ■ • ■ * . . . 

■ as a test. Answers rare to be found by reference to the tejct. TheMn- 

structor will explain any/ parts not understood. . ^ . ' ' 

Additional Reading , ' • . • 
• National Science Teachers Association, Energy From Nuclear Fission . 

• In press. - ' :" • . ' , 

. • •'■.•-•*' * . " • 

Material in Bibliography in Technological Unit can be used as. a . 
" sourcp for special assignments. '. - 

. ■;' ■ ■ : ■ 





Answers to Technological Unit Questions 
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ENVII^NMENTAL/ECPLCIGICAL UNIT (E/E ). 
TeaCher ' s Guide 

. " ' PURPOSE 

The purpose of the E/E Unit is to examine the effect of the 
presence of a nuclear power plant on the environment and on eco-systems, 
and the effects on a nuclear plant of various environmental factors. ... v 

. The environmental/ecological iirpacts of some altepiative energy ,v- 
sources .are also- examined. * 1 

EFFECTS OF EXTERNAL FACTORS ON NUCLEAR PLANTS 
As an exairple, the case of the Idaho National Engineering 
Laboratory west of Idaho Falls, is discussed at some length. 

. In preparation for this segment of the workshop;'* groups of stu-<^ 
dents -collect .information on Items a) through h) f.q£ their cwn location. 

a. wind pattern^ ■ .. • .' ■ 

b. possible flood threats . 
■ ■ - c seismic history 

d 0 . water sources 

e. transportation arteries in relation to 
plant site 

■ * . f. other possible, uses of proposed site. ( agricultural , 

population centers, ccmnunity -services) 

' g. power use, centers and distribution of excess 

, : "power, to other areas. 

h* relation of plant site >to planned future 
growth 

Assignments . ^ . , 

1. Assign students to investigate the items a) through h) listed 
above for their cwn area. 

2. Hear oral reports on Item 1 above. ' • 

EXTER NAL EFFECTS OF NUCLEAR POWER PLANTS , 

: — 1 : : : ( ■ * • 

Identify the area? of concern: 

a. radiation hazards ; 

. b. ; release of radioactive products 

. c. disposal of wastes ' - 

d. accident risk and hazards to plant employees and 
local residents ^ 



" Questions raised by the above items constitute material for work- 
shop discussions, . Divergent opinions may be held by" various cxranunity ele- 
ments-, such as public. utilities, local government, other local industries, . 
activist groups, the general public. Divide participants into groups . . r 
representing the above interests and ask each group discuss these items^ 
in. the light of their parochial ^interests . * 

RADIATION EFFECTS . ' / 

The student's text contains a form fori evaluating personal ex- ^ 
posures to natural and man-made sources of radiation/ Have each ^artici/ 
pant fill out the -form to evaluate his personal exposure and discuss re- , 
suits and . how total exposure might be : reduced. Additional data for, use . in 
filling out that form is contained . in the student 1 s ' text , Tables II-l and 
II-2. ' ° - 

"; ."; • ■ r > . . \. * w " 

. ^ ■ '" WASTE DISPOSAL . ■ " • ■ 

The extreme radiation intensity is reduced considerably with time. 
Initially, the high level of* radiation is' due to the many short-lived 
isotopes which decay - quickly. Therefore, x waiting a vMle greatly recfcxfes 
' the problem of handling spent fuel elements/ Typically, they will be stored 
in. a pool for 3 to 6 months before processing, % 15 • 

Radioactive gases can generally be released into the air in such a 
way that they are widely dispersed. The principal gaseous components 
\\ from fission products are the. gases krypton and xenon, which do not react 
with other elements. ' ■ * 

Low-level solid waste materials that cannot be cleaned or decontami- 
nated are sealed in containers arid stored in- special places called "burial 
ground's.'" Items contaminated with alpha-producing material are. also • 
disposed of in this way. 1 The INEL has such- a burial grounds at whi^ch en- 
cased radioactive wastes are stored temporarily. ■ ' 
High radiation level wastes, require very special handling. The 
materials must be doubly contained and then shielded for transport by * 
4 to 12 inches of lead er equivalent other heavy material to protect 
people who ca&e near; 

Extensive studies h^j^p been made to select permanent waste storage 
sites. Proposals include storage in a deep salt mine, a cave, the sea, 
and even shooting the waste material into the sun or outer space. The 
object of waste management is to place such lorig-lived radioactive materials 
, where they will not endanger man or the environment in the foreseeable future. 
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If sore of the high .level wastes were to be ; 'dispersed'V'/it c^uld : pbfee" .» 
grave danger to nan and to the environment A Case in point, is' £he;* .. in 
Idaho that the steel barrels may eventually corrode, releasing lethal dc?sps, . 
of. radioisotopes to the vast and economically very important underground water 
aquifer. Watet is supplied, to .this reservoir from streams like the: Big Ibst, 
little lost,. Birch Creek, etc- ° The dances of contaminating, the Underground 
water signif icantly thi^w^^ are not very great. Tests have .shown that tfie^ /. 
earth filters out such isot6pes in a very short distance If seme should get' 
through, the dilution factor is very great^ and .time v also helps ajm this* be- j ; 
fore it would- get to ? ail outlet. ' * • 1 . \ ... > }< r 

Direct injection of liquid wastes into or belgw the. ' reservoir has ./ 
caused considerable adverse comment recently. Such ; injections have always 
,be£n monitored closely by samplings frcm numerous wells-down stream. No ff 
detectable amounts have^Ver been found more than 3 or 4 miles away, and' n<6ne 
of f* the site boundary-' Alternative disposal methods are currently under- 
study. v "THe most premising method consists of casting the calcined *f is Sidh 
products in a p^ex-li£e glass and molding this material^ in stainless ^st^eel 
cylinders. . .This ^practical form could then constitute a source 

Of low-potential /heat for space'-'Ke^ting large buildings. ' v : ; 




Supplemental Material r Fossil Fuels \-\ '/ /• ' 

1. Acid Rain - The zoology department at the University, of .Toronto* 
has 'expressed • fears .that all fish, species in the 40,000 lakes of 
south central Ontario will disappear within twenty- years'; /Within- 
lakes polluted by aQid rain, the heavy metai pollutants proceed up 
the, food chaisi. • Aquatic plants are, also affectqd and wfyblk lakes 
may become sterile. „ - I /' 

.. r • < . . ■ ■ ■' ■ . U 

/. - On land, forest growth is becoming stunted in Ontario,. New England, 

' and the Adirondacks. ., Contaminated' snow, accumulating iUj winter and 

resulting, in. concentrated spring run-offs, is particularly, hard on . 

new growth. Micro-organisms which decompose forest litter to make 

^ new soil also suffer. ? * - i 

■ , 5 • • - ■ . l 

Acid jpain also erodes . all forms of limestone , ' including marble < 
. a- Greek and Roman ' antiquities are suffering damage which may soon be- " 

■ cone irreversible. *" : . ■ j . . . V.. - 

2: Health Effects - Several' studies, ill* the Chicago area : Have shc^fti that.* 
increased levels of these ' pollutants result in increased respiratory 
infections, bronchitis, and higher mortality rates. In a base 
population of 530,000, it Jhas been' estimated that four high sulfur 
dioxide "episodes" per year could result in 53,000 susceptables 
(severe bronchitis., asthma, . genetic susceptibility to respiratory 
disease), whose illness, responses could cost $10-20 million per^year. 



/ 
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3/, , Scrubbers , 7 ; Practically speaking , : the addition of adequate cleansers 
1 . .has been , isoived; tedinically^ but not politically . 'The econcntic 

. costs df iinst^llaMoh are.^M me- . •■ 

'v environment,, to health and eV^tually to industry, will be even. 

?. ; • higher* * * Y -- : '-- : ' ■' . V. \\ '•■'/ 

4J Amounts, of Pollutants - The , amount of ' oxides ; being • pumped into\y' \ */'.. 

./ the air constantly f increases.' >^e Ui- S'.« -is adding .30,000,000 tons 
., '.j. pfr year. "In Canada ^ a smelter . .puts 2 , 400 , 000 metric , tons of sulfur^. 
,' ,> " dioxide into the air 'every year, from at' quarter-mile high snbke \stack. 
* i The. pollution 7 - -from that; one. plant extends across ..'the Atlantic: to\ 
*J \ Britain and Scaridinavia. . ■ ■ * ■■;'/ ' 

5. Greenhouse - Effect - Recent research on the production joi atmospheric * 
CO2 from the -burning of coal has shown that the. worldwide average 
taiperatui*e might be increased by as much as 5 io 9 degrees Fahren- \ 
neit', depending on. the mix of alternative energy sources used, The 
consequences of such a temperature rise needs to be /investigated » 



Discussion- Questions 

iLI Can we live in a pollution- free society? 

z t ^What are scire other - sources of radioactive wasted? 
: >'/ ;V (energy producers, industry, medicine, research) 

3.. ' Transport' of hazardous wastes - / 

Discussion Points*: " . ^ a " ."■ / ; 

r 



-8,000 - 9,000 accidents a year involving transport of hazard- 
ous 1 materials 15-20 of' th^se accidents involve nuclear 
^jiaiferials.. / ; ■ / > 



— November, 1979 - train derailin^nts spilling, dangerous 

',. chemicals occurred in Florida,-. Michigan^ Indiana, and Ontario, 

Canada . the Canadian^ accident, one-quarter of a million 
■ people had to be evacuated • 

■~ — -Iri the past three years, there # havp been property damages 
: of $104,6 Mllion dollafes - 'all in railway Occident s^ifb- 
. volving hazardous ■ materials .'■■// 



( Sourc^ "Canada 1 s Les son * on Train 
December 3, 1979) * 



Dei: 



a. . Do you believe nuclear shi; 
more carefully controlled 



Why are other hazardous matje^ials not as carefully 
■/£ regulated as nuclear materia" 



•ailments ." ' Business •-W qefc, 

■ ■ J ■ 



.ts need to' be '■. even, 
in what way? ' 
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!,;.' . ■ : , / j SOCIOLOGICAL UNIT . . /[.'/■■ : 1 v.. 

■ .'•/■. Teacher's Guide . i . "* * ■ ;. ; ■ .• • : 

• . • | . • ' *. ■■ / , - '. ; ..." ' . „ ; • : . * . ^ ■ ■ - - r . 

'■..'.'/',/ 7 " % ' • " : : ^ PURPOSE/ ^ . . ' '. -* ' ' V • 

The* purpose of the Sociological Unit is fto* assess. ccHmunity atti- 
Ixodes toward nuclear power and how such : : attitudes ,are formed, to ^provide :.» : 
data on how a -communitY can prepare itself for norma.! and abnormal, operating 
conditions of a nuclear plants to provide a program for the ciLsstemination of 
factual mformation on nuclear ^ergy * and to 'study ways the extensive,, use 
of nuclear -'energy might; affect a; ^community , * 7 * 

' \: , / ' o : . ' - : COMMUNITY" ATTITUDES . ' v ; , "V" . 

. The "'questionnaire found in the student's text is" to be, answered, , .' . 
detached "f rem "the text, pnd turned in for analysis. ; ; ; * . 

" J Answer . sheets for the risk game are :.to>be duplicated and handed # out : 
for. completion ;as described, ■ ■ "VJp^, 

The Risk Game ' - ' ; , - • . „ . • .* 



A risk is defied as the product , of a 'probability arid a qctflsequencer * 
«\ In this gairie, a series of probabilities of ' $ -fatal' acolident is obtained 4 
: v ,'• from, accident statistics of- the. National Safety- Cbuncil and from the Atonic 

Industrial Torum, The probability is that of ah , accident' and the consequence - 
, is a death resulting ^from that accident. # The rate /s stated as ^ one /death ^ . 
per year- for the* number of individuals involved. . Thus, the larger the o i\yniber 
of individuals' involved, the safer, that activity is . \ ' 

. \- ' . The materials fbr the^game cchsist of,ia game description sheet ;and • 
' three acrtivities li^^is for e^ch participant. She fcirst^ the risk-only list, . 
^.s i^te^the' "R" List, ^ The second, the. activitiQS-bnly list-,- is. . ^ ■■• /. 
. ■ s designated the "A" List. ^ The third, that .centals both the activities and r 
/ 'their . associated* risks/ is designated the "AR^List. ( ■ ' " , ^ ' v , '\^. ; \ 4 * 

« . " ^ Procedure, > " ■ \ | ■ ^ V 

■^The -purpose oE thfi.gaiie is" to 'evaluate the player's resporisd to the 
: risks, of life independently of the external factors associated with the ^ 
choices. that one- is faced with in real life. : Social pressures, personal - v 
. . -preferences, emotional bias, are all factors tha% could influence ch9ices ■ 
.and. it. is. of 'interest to discover just how rauch : - risk enters into the &e- 
; cis ion-making process. Thus, ^the method of condud^jig the game is given. ; 
as follows: ■■ 4 - ? "■ ;? v v . . .* ' { 




Step 1: '.Distribute a cop^ of the R-list to th<=> participants. 

Step 2: ; The participahts make a number of choice (&bout ^)>^nd 
v ' [' %/ * ; Calculate art average by adding rthe indicated; risWs and ■ . . . 
; * , "' * dividing ' by the ftumbfsr of choices • This -is *6alied the . 1 r ' 

": R-nurriber./ . ' ■ |. ■' ' *. ' • " ' • x 4 \ * 

. , V Step 3;* Distribute the A-list. ■ rt ' ' ' '•«'-> *\ ' 

Step -4: Participants^ iriake" the . same ntyppr of choices f rem the , ■ ■ 
- - • ; •' A-list, and calculate an-averadfe." . This as. called the V r - 

w / A numbfer. .. • /. "'■ . " * ■ / . 

- /--Step S': 'Distribute the AR-list; , , . > ■„ , ^ . ' 

'■."■» "■■ ' V * • • ' • ■ * '• > 

Step 6: Repeat Step^ 4 by use of the" AR 7 list. ; This is called the . 
•J' „ - > l . AR number.*' 1 * * , - - ^ ■ , ■ 

; . ' , \ -ThefRisk Gane* description is given in 'the student's text. Alterrjk- 
% ,/tive R-liSts cdn/be made up by the iise of the .AR-list an if. the Random ' 
;]Sfumber ;list. /-K-lSjst- (I) means' that th^brcjer of thfe^tefe-was obtained^ 
by tising- Coluite I in the -Random Number list. \ 4 '/ : ; . V - ""? v 



■ '- Analysis ' ^ • ' , ■ v v 

Th^ relative- values of the averag^ risks calculated .for' these three 
'series indicate the role o£ risk; J - H " ^ 

■ Then' the following permutations are possible: -4 - ' ^ 

< . : • .... * - . . 

;r. : 3. ar>>a ^r ■ • ■ . * ■ • , . . ■ • 

4. A>^ R>> AR ' . . % , ' s , 

V : . . . ' 5, fA>>AR>Rs. "J - r .."-. 

■ ' - ^ 6. AR> R*y> A ■ ' ' ^ " \" " 

- . \-. fl , : - 1 v ; # ; - "■ ■ v * - ; . , • 

Since a^ large number in the tabulated list of risks corresponds to, ' 
low risk, the symbol R ^ (R is greater than) means a Ismail risk as oofr^arod 
tb the symbol ^> R (R is less than) ■ • * 

\ Normally, one would e^ect a rational person to .choose the low risk 
(large number) activities, if kept in- ignorance of : th^r nature; When 
presented with activities but kept ^n ignorance of the associated risks 
involved, it is~ possible that high risk (low number) choices might be made. 
3With- a -knowledge of the risk associated with each activity, the rational v 
person woiSld, be expected to balance risk against personal preference and 
score somewhere between the^ scores on 'the other two series. The most likely 
combination, therefore is: 2. £ ^> AR ^ A 



Nunfcer&l, £, and 5 dre not considered to be -of high likelihood, 
but could rekiftt. f^ori confusion as' to the significance of the risk probabili- 
ties quoted; or possibly, some adventurous souls' might wish to take^chances 
Vith activities of particular interest to them. Nuiribers 3 and 6 might re- 
sult 'in the case of an individual over- zealous in selecting safe activities.* 

• ' ... .':'*' • ' t ■ » 

'NOTE : " The inserted nature of the ratings, namely lairge number- low risk, low 
number-high risk is bound to cause some .confusion and might account for some c 
of** the less -likely permutations in the results. However, the direct relation, 
low-numbed low risk, /high number-high risk would be even more confusing be- 
cause of the very small numj^rs involved. Such small numbers .are not a^ - * 
readily understood because of their deciiralTfractional nature . In addition, 
the/tfld& spread in the. indicated risk is not as apparent when decimal fractions 
a£e used, ^t might be helpful b£ remember that the quoted ratings are actually 
the denominators of fractions for which the numerator is one il) in every case. 

< ' . The *risk only list has risk Values listed ifi a dif ferent order from 
that in the A- and ARrlists^ The key is -given /in the random number listings. 
The- (I) column was used in this instance. Different orders of risks can u 
-be assembled by use . of the attached ta8(le. J ' ' . 
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RISKxDATA . ' ^ tjfgfc 

<s ■■ . '■■-V'-i-i''' 
V • ' • • . ■ ■ 
t. 

R-List (I) ' ■ 

s 

• • •« v. Item ; ,• ■ Rate 

. 2 ~-— T 7700; 

3 __________ ._ _ . 666 

4 ^ _ — .__ ' 52 6 

5 _______^L_____ 196 




6 — — *r . 30300 

7 ________________ 115Q o 

8 ~- -— ~ 3850 

9 _ — . _____ 3850 " ' 

10 ~ — — .1430 • ' / 

11 ___. — _. -. 5900 »..-'• 

12 ---2,000,000 /" ' * v 

13 ____________ 3850' / 

15 r- ' : 7— — — 100,000 

16 — xr — — — 2860 \ ' 

17 ^~r——^ L: 1850 

18 ; — - 1750 „ ■ ' .$ 

I9. — _ ;______ 5,000,000,000 * ' # 

20 ~ 2300 

22 -r -— ,_ : 143-0 » * 

23 — ' _________ 11500 

24 — — — • — . 4000 
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* • * 

ACTIVITIES ' • 

. A-List 

\ 

1. Coal Miner c 

. 2. Lumber. 

. 3 5 Construction . 

* * " . 4. Agriculture 

5. Electric Utilities 
< v , . . . • 

6 • Petroleum 4 " 

* -V v .7. Federal Civilian Employment 

8, Steel Production 

9o Cement 

10. Paper Products . 

■ , 11. Food 

.12. Non-ferrous Metals . 

13. ^Chemical 

14 . Shipbuilding w 

^ V 15. Sheejb Metal; Products 

16. '; -.Rubber and Plastics" 

17. Airplane Trip . . 

18. ;;AutcAotive Mfg. * ■ 

19 . : Communications 

20. Steel Products 

21. Auto Trip 
22; Swunmng and Boating 

23. Nuclear/Meteorite Strike 

24. Hare ■ * 

25. Lightning 



2^ 



17 



AR-List (III) 



x 



■ t 1. 


Coal Miner . ■ 


196 


i 2. 


Lumber- 


666 


3. 


Construction. 


1750 

t 


4; 


Agriculture 


1850- 




Electric Utilities % 


1430 

•* 


6. 


Petroleum 


. 1430* 


7 : 


Federal Civilian Employment 


- , 9000 


B. 


Steel Production , . 


526 




Cement o • * 


526 


10. 


^aper Products ... \ ' 


- 2300 


11 v 


Food . ■ 
v 


\ 2860 


12. 
13. 


Non-ferrous Metals 


2800 


Chemical 1 


3850 


14. 


: Shipbuilding 


3850 


15. 


Shfeet Metal Products 


3850 


16, * 


Rpbber /Plastics . 


5900 


17. 


Airplane Trip 


100,000 


18. 


Automotive Mfg. % ■■' 


11,500' 


19. 


Corrnnmications 


v ; • 11,500 


20. 


Steel Products 


11,500 


21.. 


Auto Trip 


4000 


22. 


Swiimiing & Bdktijig 


30,300 


2-3, 


Nuclear/Meteorite Strike ' 


5,000,000,000 


. 24. 


Home 


7700 

i 


25. 


. Lightning 


2,000,000 



< Sources: National Safety Council, Atonic Industrial Fofum. 

Risk equals one fatality per year per "x" individuals indicated! 
Hence, the larger the x, the safer the activity. . 



Randan ^distributions of the numbers from 1-25 
Key to be used, with AR-List . ' ' ^ 



. 1. 

2. 
3. 
4. 
5. 

;.6. 

' 7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23.° 
24. 
25. 



12 
24 
02 
08 
01 
22 
19 
14 
13 
06 
16. 
25 
15 
07 
17 
11 
04 
03 
,23 
10 
09 
05 
18 ; 
21 
20 



II. 
"24" 
16 
02 
07 

;o6 

10 
12 

15 " 

11 

23 

-08 j 

17 

22 

01 

03 ■ 
04. 

.18 
25 
13 
19 
20 
14- 
05 
09 
21 



III 

. 25 
21 

13 

22 

24 

10/ 

20 

03 

11 

23 

'07 
02" 
•081 
16 
09 
06 
18 
15 

. I 1 
14 

04 

01 

05 



~TT 

22 
03 . 
25 
19 
24 
16 
21 
05. 
.12 
" 08 
23 
11 
15 
20 
02 
18 
13 
10 
09 
04 

i> 

. 01 
06 
07 



er|c ■ 
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■ : ' COMMUNITY PRE£g\REDNESS 

Commuriity preparedness my ' be divided into two parts/ both of which 
deal with -disruptive influence in the cornrunityr The first, which is t ' 
referred to. as Social Readiness, deals with the inphpt of population 1 cftanges 
resulting from rapid changes in industrial activities .in the qOTitunity/- ■ 
whether related .to nuclear power or otherwise. The second deals with any , : 
calamitous event,, whether man-made* or », natural, " . * " ; . ; ■ 

Social, Readiness •<' '• • ' ) ■ .' - 

'? • 



; Exanples of met&ods used iil scape cominunities to deal with intact of 
new industry: ; ' . * - 

1. Sweetwater *(^unty, .Wyoming, Priorities Board; "brin^ • 
. .. \ \government and industry together on. grcwt±i p2^1ems, '. 

I . \ .. . 2; Skagit .County, Washington; industry agreed to' provide ' 
funds for education and law enforcement facilities and 
personnel as a condition ,of rezoning, " 

* . « ~ 
% ■ . - 3 - ■ Kitsap County ; Washington,, Trident Coordination Office; ; - \ 

/ . 'funded by' Econonic, Development Mcninistration, State Office 

•'. ■ of Contnunity Development, and .sorfe qounty funds - deals with 

urpacts of developing She Trident weap&ns' system. 1 

Class Discussion . * ■ - ' V ■ 

. } 1. ftave any^ population, shifts occurred in your/c^amtunity 

" y ■ within the last twenty-five years? How were they handled? 

2. Do. you have a planning ccmriittee in your/oOTnunity? -What 
- ; • . preparation has been made for future possible, drastic 

~ '■■ -population changes? "■; ,.'*.'.•* 

■ . 3c What . are the merits or disadvantages of the steps mentioned 

in • the. three instances above? * 



Disaster Readiness ■ 

• - ■ • . *» 

Since this matter is Federally mandated and responsibility is charged 

to the Civil* Defense director, that . individual is best qualified to outline 

for . the workshop participants the plans that have been made, for t^ieir 

cxOTnunity. Appendix S- 3 of this -unit can be made the basis for participant 

discussion * : . ■ % 

" COME UNITY EDUCATION ' ; V ' 

The following discussion topics may be used to set up 'Motional edu- 
cational programs for the local community. 

Discuss ways to disseminate this kind of information xn the community, 
a. Local high schools ,. ' , * * 

^ b. Speaker's Bureau - : notipe . to clubs, organizations v 
. / c. . Additional -workshops - * / 

d. Local television discussion shows . 
m . e. T library -■ sponsor programs, films, book displays ; 

f. Public information meetings sponsored by elected officials 
or planning commissions . r . 

OT1MI.INITY USE , OF ELECTRICTfY . 
The text gives a list of consumer items, other than . fuel uses, made 
f rem coal, oil, and gas. Which of these items_ could be made from. other raw 
materials? . Which would be impossible to make from other xaw materials? 
Give examples - ; - • 

Cotton, linen, wool for fabrics 
Leather for certain plastic 
. ... v products . % 

■ > What.other agricultural products ■ • 

' . t could be substituted as raw materials 

\ y for coal, oil, or gas? 

• Table III-l lists direct usage of electricity. In what way do 

hidden uses of electricity enter the picture? ; „^ 

Before the discovery of electricity,; other sources of energy were 

used to operate machinery; direct * application of water power as, in grist 

mills was used. Wood and coal-fired steam plants drove machinery directly. 

In what way; do these alternatives change tfre social structure? Population 

shifts? Manpower requirements? . ' . ■ , 
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Additional Discussion Questions. 



1. What is society really willing to give jup for energy conservation? 
v What are you willing to give up? 

2. How safe is safe? 

3. Discuss ways to klnimize the social impact of a large construction 
job in your area: 

,a. schools e. water . 

. b. ccmnerqial f. police 

c. roads; ■ g* fire 

d. waste facilities h. finance 

4. If an accident were to occur in your area, what' communities would 
be threatened, and what cx^mmunities might serve as evacuation 
centers? What preparation has been made for the following activities 

' 1) shelter 

2) fopd services 

4 3) transportation: 

4) medical care * 

5) police protection 

f . a. for goods ^evacuees bring along 

be policing of evacuation routes 

6) ODimiunicat^ 

5. If your cx^rmrunity needed to be evacuated, what essential public 
services must be continued: 

1) police 

2) fire 

3) transportation 

" a. ^ evacuation (bus, truck, plane) 

b. . for essential, personnel 

c. gas stations remain- open for cars leaving town 

4) ' food 1 for essential personnel 

5) medical ' v 

iVV 6) a^wamications t> ■ m > • 

' 7) coordination between local officials, NRC, state 
A ;j " officials 



ECONOMIC UNIT . .. 
Teacher's Guide m 

PURPOSE ' *••'■ 

: N 

The purpose of the Economic Unit is to present factual data rela- 
tive to the production of electrical power by nuclear methods. Comparative 
costs of alternative energy sources are also presented; 

~ { PCfrJER PRODUCERS 

* Stockholder-Owned Public Utilities 

The place of stod<holder-owned public utilities in the American 
economy may be assessed by a consideration" of the number and financial magni- 
tude of the public utility caipanies as compared to . government owned and 
operated systems. \ 

Class assignments: Consult data available from stock brokerage offices on 
the financial position of local public utilities; list such items as- stock- 
holders equity, total capitalization,^ gross profit, taxes paid, resulting 
net profit, -dividends paid, retained earnings, inquire as to the- disposition 
of" retained earnings; what parts -are retained as cash deposits, new equip- 
ment, equiptnsnt maintenance and replacement, or other uses. 

Federal Agency Produced Paver 

The argument usually advanced in favor of Federally-produced power 
is that -it is cheaper and makes available electric paver in areas where it 
might not otherwise be obtainable. 

Class Assignments : Examine the above argument. Hav do rates compare with 
public utility rates? How would r^tes be affected if Federal systems paid 
taxes? . 

Federal systems also have capital investments that must be repaid, 

,and on which .interest is paid. What is the source of the funds that constitute 

- such investments? 

POWER COSTS ' «. 

The discussion suggested in the above sections implied that cost 
factors would be included. Not mentioned was the distribution cost; how 
does the cost of transporting energy affect rates? 



Transportation Costs - ^ * 

. The * reference quotes cost figures for various methods of transporting 
energy... What factors, othei/,than strictly monetary consideratibns^might 
justify .the use of the higher-priced transmission by electric high-line? ' What 
would be the effect of decentralizing energy production to minimize the need 
for electric high-lines? 

Discussion Topics 

1. Effect on local industry due to availability of additional power- 
• ; . Suggestions: i 

a) existing industry could expand 

b) additional industry could locate^ in ; town' resulting in: 

1) expanded market for local merchants 

2) more jobs. ' ' : # 

3 ) increase in tax base ■ ' : * 

4) multiplier effect of dollars spent in coiinunity 
. c) strong impetus to cmsio^ction market • 

1) jobs • ' . 

2) equipment sales and rentals . . 

2. Adverse econaniq, urpact due to . existence of nuclear plant - 
Suggestions: 

a) possible loss <5f potential industry because of fear of 
locating near nuclear. 

b) possible loss of area residents 

\ c) inflation due to boom during construction period 

3. . Adyerse economic impact' due to absence of nuclear plant — ■ 

Suggestions: - 

a) unable to attract new industry 

* b) loss of job opportuni ties/multiple effect 

. c) loss of big tax payer / ^ 

* , d) loss of salaries ^ 

1) INEL - FY1979-fOct.,' 1978-Sept* '.130/ 1979)- " ' 

$120 million t 25% in fringe benefits (payments under 
medical insurance, etc) '".>.. 

e) loss of market * 

1J INEL - FY1979 - purchases from local business 
$14*1 million 



4. If states were to redistribute property . taxes from nuclear power f 

^ plants on a statewide basis, what impact would this have. -on other' s 
property tax collections: 4 

— if rah other electricity-generating plants? 

— from other -industry ^ ■ " 

— f rem other sources? (hones/ agriculture, business) 

5. Impact of conservation on nation's eopnamy 
Discussion Points : f 

v — U; S. productivity is tied to an energy-intensive industry. 

— - — U, ; Swc»nsi%es^ 30-35% of world's energy today/ 20£ of it 
is used by; six industries (primary metals* chemicals; 
petroleum and coal;- stone, clay arid glass; paper;* and food). 
Other ' industries- use 20%;. 25% transports people and goods; '■ 
.33% is used in conmercial and residential buildings, mostly ;. 
for heating and cooling. 

' • 'C ' . . ■ " "... ■ .. 1 " 

Source: "Citizens Workshop on Energy and the Environment Handbook," 
U.S.. Department of Energy, 1978. • 

a. What responsibility does this nation have to keep, and expand,- 
its productivity levels? * 

b. U. S. industry, including agriculture, feeds- and supplies many 
people around the world * To what extent will energy conserva- 

" . tidn -influence our ability to provide for others? 

6. If "fewer miles are driven, less gasoline is purchased. If less 
gasoline is purchased, fewer gasoline taxes are collected. - In 

most areas, gasoline taxes help, pay* for road building and maintenance- 
, if less moneys is available, 'how will these necessary activities be 
financed? . > v 

—Carry this thought over to other areas where energy 

conservation can be practiced* What are seme potential 
effects? r 



(By no means is 'this a criticism of energy conservation. The U. S. 
■ has lived with cheap energy and a massive, growing energy appetite; 
we must all learn to accept limitations of that appetite. However, 
we must also reckon with the impact which conservation may have on 
our economy.) ' . 
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±- Teacher's 

• \ -. • , j\> * ■ ; : \ \ 

. PURPOSE V ' * 

. - . : — . ■ , . . ' \ ' fc ' .< 

^he purpose of the Political Unit is to consider the fonnation of 

a national energy policy, including reactor licensing, liability. insurance, 

operating regulations, and the political aspects of policy decisions. 

REACTOR LICENSING ' , , ■ 

Licensing procedures are discussed in* the text. The following 
questions can be used to spark participant discussion. 

1, Can the length of time of the licensing procedures be reduced 9. 
while protecting the rights of all concerned in the hearing and 
adjudication process?* * 
; ; 2. The nuclear industry is considering the establishment of the 
■* . Institute of Nuclear Power Operations. The goals of the Institute: 
include better operator traxhing, better emergency management, 
and evaluation . and audit oil safety-programs. To what extent do' you 
believe the industry can oi should police /itself ? 
3. Do you feel all electricit^geneo: aiding plants should go through 
federal " licensing procedures? Wtty ^ 




a. Air, water, land pgilution crosses j.urisdiction lines 
. b. Coordination of sites of energy needs and sources 

c. Other . . 

\^ LIABILITY INSURANCE 

. Discussion Question: 
i. What are the reasons for the Price-Anderson Act? Is government- 
backed insurance preferable to private, instirance, or vice versa? 

{ OPERATING REGULATIONS 

' Since the Three Mile Island incident, there has been a change in the . 
official position on regulations; this is largely the result of the find- . 
ings'of the President's ctjrrmittee to investigate that incident. The report 
of that ccrartittee and the testimony of Admiral Rickover before Congress should 
be consulted and discussed in the . workshop . 

■ InIUCLEAR policy . i>( ' 

*■ United States 1 policy regarding nuclear energy is set, as in all other 
matters, -by the o joint actions of the three branches of government! Cop- • 
gressional action is embodied in- thQ Atomic Energy ^Act of 3^.54, the National 



Environmental Policy Act 0:6.1969, and the Energy Reorganization Act of 1974. 
The President^has recently made significant- policy "decisions in specific, 
cases, such as tjjne closing of the Clinch River Fast Breedef project. The courts 



have also 



in several nuclear energy-related cases,/ By means of the 



following discussion questions, ..workshop participants^ should be urged to 
express their opinions as to the proper role of Aelpree branches of govern- 
ment in setting nuclear energy policy. * • « 
■1. Nuclear Jurisprudence - : 
discussion Points: 

-= In. 1978, ,th^~tJ. S, Sup^lme Court, in a unanimous decision, 

accused the U. S. . Court of Appeals for the Distc of .Col. of 
v . "unwarranted interference with Federal nuclear energy policy* 

. Justice . Rehnguist said, "Nuclear energy may sane day be a 
cheap, safe source of power or it may not, * But Congress had 
made a .choice to at least try. The fundamental policy 
questions. ♦ .are not subject to re-examination in the Federal 
courts* " ' *' 



-In New Hahpshire, the utility building the Seabropk nuclear 
power plant was ordered by the . courts to build a J sea wall 
to protect the plant against a tidal wave -which might occur 
once in a million years. 



(Source: "Judges, Stay Gut," Newsweek , April 17, 1978 

■ "Speeding Up the Nuclear Plants," Time , September 5, 
* 1977)' 

a. To wffet extent, do you feel the courts should be' in- 
volved m licensing and construction suits? 1 

b. I|ow can the rights of those opposed to or concerned 
^ut^ construction of nuclear plants be balanced 

against the. rights of: 

utilities and their stockholders 
Citizens who need/want the electricity 
jtheV^I^fe^oould produce 

2. The. political decision-makdrs- of the country are presumed to 
echo many opinions held by their constituents. Hew can those 
-opinions best be conveyed to the representatives of the constitu- 
. erits? 
. Discussion Points: 



-Many scientists/ feel the 'technical problems of nuclear 
wa&te disposal jhave been solved.' It requires a political 
decision, to implement. . • •• 

-Scrubbers could remove 97% of the par-ticulaties from fossil- 
fueled plants,/ On February 28, 1980, an EPA administrator- ^ 
estimated^ than it would take 10 years to pass necessary -,' 7 
laws to., control acid rain. 
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3c Assuming a decision to require conservation of energy resources, 
how would you implement . the decision to impact everyone fairly? 

a. Increasing; cost of energy " . • 

b. Loss of jobs - 

c. Inability to transport goods, people, services 

d. Reduction in living .standards . 

Look up and report on the court decisions in the, foijfowing cases: 

1. Calvert Cliffs Coordinating Ccraaittee vs. USAEC, U. S, District 
Court of .Appeals, District of Columbia Circuit Court. 
" 2c Scientists 1 institute for Public Information, Inc> vs. USAEC, . 

U. S. District Court of Appeals) District of Columbia, Federal ^ 
Reporter, 481 F. 2nd 1079 (1973): * 0 

. Discuss the findings of the Media Institute in the case of the role of 
Wt in forming public opinion. See the brochure, "Television Evening .News 
Covers Nuclear Energy, 11 the Media Institute, 1627 K Street N. W. , Suite 
201, Washington, D. C. 20006. ■ ' • 
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■ DECISION MODULE • ? . 

; * * 1 

Teacher's 'Cuide 
• . . PURPOSE 

The purpose of the Decision Module is. to provide a . procedure for 
making decisions -based on a rational judgement of all facets of the 
-situation/ The decisions nay be made by community * officials charged 
with respQnsibiliti.es of government. Or, they may be made by individual 
citizens ''or 'citizen 1 formulate recammenda- 

tions to their representatives in government, • , 

> \ ELEMENTS OF DECISION MAKING \ / \ 

1. Request the c i^^ to'.iist priorities. Frigm tMe list supplied/ 
make up a^ master lis-t containing those items appear^g Jpst, often in the 
individual lists* 

2. Repeat 1, in which class lists alternatives, with advantages 
and disadvantages. Make a master list as before.. t9 m , ■. 

Do 3, and 4 as indicated in the text. - 

A procedure is outlined in the day schedule for high schools for 
the conduct of mock hearings .on a nuclear -power, ^lant proposal. For othejr. 
class situations, that outline might need to be modified. 

MATERIALS FOR DECISION-MAKING 

The subject matter cf the text, references appended to each unit, 
and publications frcm the selected list of readings in Appendix I of 
this Guide constitute a supply of materials. It is also recdrrrnended that 
inquiries be made at the public library, Office of the' Director of Ci^il 
Defense, and public relations officers of local utilities 



. appendix i " . " - 

". SUGGESTED READING LIST , kj .. ^ 

« There are plenty of materials 'available today on all aspects of 

energy production, impacts and conservation. Tile, reference, desk at the 

local library is $n ideal place to begin your 'search for more information. 

The Readers Guide to Periodical Literature will 'direct- .yqu to articles in 

■ ■ ■* 

all kinds of magazines and journals . t The Department of Energy, the Atomic 

Industrial Forum, ^utility companies, activist organizations such' as the . 
Sierra Club, Ralph Nader's organization and others, are all sources of in- 
formation -which originate frcm a particular point of view. Keep that in' : 
•mixid. as you read. ■ 

One of the tried and true publications for readable information is 
the National Geographic. During the past several' years, there have. been 
many articles which you. might find interesting'. These include: 

. " . ■ What About Nuclear Energy , April, 1979 \ 
f . Natural Gas , How Much? How Soon? , Noyember,* 1978 

Oil: The Dwindling Treasmre , June, 1974 
New Energy from An Old Source: The Wirid ,^Decrember,' 1975 
Solar Energy, : the Ultimate Powerhouse , March, 1976 . 
What's Happening to Our Climate , November, 1976 j 
Man's New Frontier - The Continental Shelf , April, 1978 
Sailing With the Supertankers ,, July, 1978 \ 
World's Worst Oil Spill , July\l9"78 
.and frcm the $^th!sohic 

Jt^g?gkes Energy to 'Get Energy , December, 1974 

• ■ .'■«»• 

A series of. short publications called Factsheets are available 

from the Department of Energy, • Technical Information Center, P. 0. Box 62, 

Oak Ridge, Tennessee/ 37830. They were prepared by the National Science v 

Teachers Association. / Topics include: ■ f . ' ' 

1. Fuels from Plants (Bioconversion) 

2. Fuels from Wastes (Bioconversion) 

3. Wind Power * ;* - . •* 
■ 4.. Electricity from the Sun I: (Solar Photovoltaic Energy) 

v 5. 'Electricity from the Sun. II: ' (Solar Thermal Snergy Conversion} 
6. Solar Sea Power (Ocean Thermal Energy Conversion) 
* .7. Solar Heating and Cooling .""N/ 
8 . • Geothermal Energy 
- , 9 i Energy Conservation: Hemes and Buildings, 



10. Energy Conservation: Industry 

11. Energy Conservation: Transportation 

12 . Conventional Reactors 

13. Breeder Reactors 

14. Nuclear Fission 

15 . New Fuels Frcm Coal 

16 . Energy Storage Technology , 

17 . Alternative Energy Sources 
.18. Alternative Energy Sources 
19. Mternative Energy Sources: A Bibliography 



Environmental Impacts 
A Glossary of Terms 
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• " APPENDIX II • ' 

' ■.. , , • — -V, 

% i Post-Course Questionnaire - ; : | 

This questionnaire is designed to measure your' evaluation of . 
the material of fered in this workshop! 

1. How much do you tAihk your attitude Has been changed? 

■' a) Not at all 

b) Only ,a ; verjfc/lititle • X 

c) A moderate amount .' ■ 

d) A complete reversal ' 

"' " > ( . I 

2^ What is your present attitude toward nuglear pc^ver? v ,., 

. / a) ■* Opposed v 

, . b) Opposed, £ut with reservations ^ft**?^' 
.c) In favor, but with reservationfV ^"'r 
d) In favor " f _ *' J * 

3, .What is your present attitude toward alternative sources of energy 

• ■ - . . ■ • . ' 

a) Mything but nuqleaij;^ 

b) Some nuclear, bttt^l^tly other 

c) Seme /other , but jtostly ? nuclear . - 

d) All nuclear : .}?■'■-£ 

4 v What is your opinion as to the nature of the material presented? 

: V . a) Factual materialV/tJiased : ' 

• y ■. /■':. ■ " / v'-^W Factual material-, Viscmewhat biased ■ 
^■•v'"'' : -V v i; jty?) Factuai rnaj^riai; - pnlY slightly biased 
£-.V : ./:.VO;-d) Factual material^; f a^ly presented 

- * . ■ ■ ^ • 

5. What is - your opinion as to the value 6f this workshop? 

-a) Of no value, at all . \ 
. .. , b) Of some small value • -/ T 

/■■•;' ,V= c) Valuable, but could be m^e better 

'.k d) Of great valiie as preserj 4 £i|fl • 

6. Indicate which areas you think need inprovement: .'• . . .^'j-*.. 

.. " . a) • Technical ' ' 

b) Sociological- . , 

" c) Environmental/Ecological \ , ' , . 

\ d) Economic 

' . e) Political • ' 

>v?. «■* f f) All of the above < : 

v . . g) None of the above ^ • , *.V : - 

Additional Comments: v . * 



.7. What kinds of irrprovemeht' would" : yb\l recxmrnend? 



a) More factual data 

b) Less f actiial 'data- . 

c) More time deivbted- to discus sions 

d) Less time 'devotedWtb discussions 

e) More task a 1 ssigjiments 

f) Fewet/task assigrm^nts 

g) . More ^udib-visual . 'aids' 

h) ^P^wer audio-visual aids\. 



•^Additional O^rments : 



8. % Hew would you rate the overall organization?/ 



a) Very bad * .■■^ A ".) 

b) Not so good • . 

c) Not "5 too bad 
d^Very good 

\ 9 ♦ jlCM would' you ra^;|,1±e' instructors? - - ; 

I . a) Very ? bad • : --^ . , 

b) Not .^o good' 1 • ' ' v: % r r N 

. , ■ . t c)* Not too bad ; 

.. '^. t d) V^y good >V * 

10. | .What additional suggestions do you have that could improve 
/' ' cont^it and the manner of presentation of this workshop?-;;' 



both ,the 




*. 4 : 
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CITIZEN EDUCATION ON NUCLEAR TECHNOLOGY- (CENT) 
APPENDIX III ' 



Teacher r s Guide / 

Secondary -Sphpols (11th . and l2th) % 



Vv *« Instructor Qualifications ■ ; 

* ■ The Citizen Education on 'Nuclear Technoiogy\is 'a "multidi^ 
^program. All aspects of the nuclear energy issue. a£e explored as exempli-, 
'fiecT in N the five units. It is lirperative, therefore, that the instructor, 
or i^^tic^tors, be knowledgeable in all the subjects covered. For inte- ' 
' gration, into "a high school program; it is suggested that the material ;be 
presented in a single class of perhaps one .quarter's (9 weefcs) duration. 
The various segments G^;,ghen be taught by the different -member^ ■. of Vthfe 
staff who are trained in /the: various disciplines.! -?V*iyV * 

For example,' 'the 'physical science teacher 'takes the 'technology 
unit, a biology teacher take? the environrrental/ecology unit; an economics 
■ \teacher t^es.'the econonic linit; a socipiogy teacher takes the sociology - 
unit; arid the government teacher takes the political Unit. Thus,, no new 
teacher? would be needed, and the existing staff jqould integrate" the * ' 
material into their regular classes. It is conceivable, therefore, that 
the students in ifhe above classes might attend 'seme of 9 the units and thus 
be in addition to* those taking the Whole course. . • * \ 

This; plan woi4d insure that .the various units would be taught 
by qualified^p^ further' advantage of the plan is that no n$w 

teaching persohnel-wbifl^be needed, and existing curriculum would suffer 
a minimum disruption. . : . * , 



Course Schedule 
— .* 

First Week ' ■ 



„ lst Day 



'Sociological Unit - Glass completes questionnaire 
Attitudes - Appendix S-l of Student's Text. . 



2nd Day " 



1. ' Sociological Unit - Class completes Risk Game, 
Sociological Unit. , v ' ; 

' 2/ "Teacher discusses results of. Risk Game* 

\3. Assigns Introductory material in. Student Text 
■ on first day, > 2nd week. . / . . ' 



on Community 



Appendix S-2, 



for discussion 



1. Complete unfinished business on attitudes/questionnaire 
• and Risk 'feme:. • ./ . ,? <-•■' 

2. ^Technology Unit - Teacher introduces technological material 
by use of Teacher's Guide. ... 

3.. Assigns Tech. material through Language of Technology and 
Glossary of Terms in Technology Unit.^ , 4 

' 4th and 5th Day . , 

1*. ,Teacher explains or amplifies definitions in Glossary/ as 
needed. * ■ 



Second Week • . ' •, "'.'V' ■* 

^. 1st Day . 

1. Discuss scope- of program; pose questions from Teacher's o ■ * 
Guide. 

■ - ■. > 2. Assign projects 'for library vyork from Environmental, 

« Econcmic/ Sociological, and -Political Units. . 

• • ..." »■ .. ■ • 

■ ■ 2nd Day ^ " : " r * ■ ' ' : 1 . 

1. Continue discussion of terms in Glossary as needed. 
■ 2. Assign sections on Materials and Radiation in Student ' s -Text^ '* 
3rd, 4th, 5th Day '/*"/' , . • 

1. "Simple e^^ijp^ts;-'iran Reference 1. 

.... . ■* . 

2. Explaitf'^terials and Radiation, as needed. r? 

3. On 5th day, assign sections Half- life,. Fission, Fission- Products. 
Third' Week . \ 

. i. Assign remainder of Technology Unit. " r ' ■.' v ; 

2. Discuss and explain answers to questions in TediAplogy Unit 
questions. * ■ "Uv^-^ 1 



Fourth Week 



1. Receive "reports, .oral, and written,, on assignments made on 
Environmental Unit; ... * 



Fifth .Week 



1. Receive reports, oral and writter}, on assigi^raents madeA)ri 
Economic Unit. 



ffixth Week , -N ' ;_;'/, . ; ; ;. ■ v. . v ■ • 

,1. Receive reports^ oral and written, on' assignments made on 
. Sociological '-Unit-,. 

Seventh Week .■/ v. - ■; <• 

1. Receive reports, oral and written/ on assignments on Political 
. >/.- Unit.' •■ * v ' \ ; ...... . ' • ■■■ 

Eighth Week ' V 

1. Complete discussion of reports on various unit£. , 
n 2. Explain any matters on any questions yet unanswered . 

Ninth Week ' •' 0 

.1.. Divide' class into three groups:' '\ ■ ■*. 

A. Industry group proposes to build a nuclear power plant 
B t;r , A citizen grow is to decide, whether or riot they want 
the nuclear plant in their cxmrminity. ■ •■ 

'••*?}* C. An intervenor group representing national and local 

interests opposes the ODnstruction of a nuclear power 
plant. • " 

.2. The week scheduled as follows: 1 

Day One & Two - groups prepare for the hearings. 

Day Three - Industry group presents its case. 

' Day Four - Intervenor group presents its case. 

'. v.;. .■<■. Da Y Five - Citizen group discusses the evidence, presented 

. and makes its decision. 

;Use material in Decision Module. 



